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The following is? a /ttil Bngtish translation of the 
ab&m-ident^d puhlkiatksn. 

1. TITLE 

METHOD AND APPARATUS FOR MANUFACTURING 
ELECTRIC mm INSULATED BY ELECTRODEPOSItiiD 
WATER-DISP£]aSIBLE SYNTHETIC RESIN 

2. CLAIMS 

1, A method for aianufacturiiig an electric wire ms-ulated 
by an electrodeposired water-dispersibla synthetic resin, 
conxprisirig the steps of: 

forming a film of a coating material by an electrophoretic 
method on a surface of an electrically conductive metal xncmber, 
which coatiiig material is made of the water-dispersible 
aynthetic resin; and 

ine^-iber on Uk -u-v.C!- vvhr - tnc fi..-i s ("r,--^.:", as ic 
evaporats. m udx"cvi .ube, moistuzs? cor^^.r.cd liie 
coatirsg Jtiatt^ria- made of the w<iter-d3bipf»rsib> KynJ-t-u- --s - 

2. Axi apparatus for manufacturuig an eleclnc %^ire 
insulated by an electrodepodted water-disperstble synthedc 
resin, comprisiag': 

a narrow tube capable of contlri-uously passing 
tberethro;,3gh a long, electricail>' conductive metaJ men^ber on a 
surface of which a flrft of a coating material made of a 
water-dispersible synthetic resin is forrned by an electrophoretic 
method; and 

heating raeans for heating the electrically oondtictiye 
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• ^ . c, .L^j'^ cc~ n.'." t ic coatir^g x:;iaterisl made 

o! tne svater-dxs-persible tsvnthetic resm. 

3. l)cr-5^1c^ Dt ^^cr.ptlon ihe Invention 

The v>r-i><ni .avcntion relates to a nic*'"o^^ ^ 
apparatus lor inanufacfuring an dectric %v^-t; ir.^u*aud l>v a-^ 
electrodeposited %vater-cuspersible synthetic resin, 

Tine eiectrodeposit coatmg method i$ generally catcgonsscd 
into (;) a method usmg a water- soluble synJaiStiC rcbir* coatxng 
ma-^ris.: pr.d {til a method usirig a watcr-dispcrsible syrxthctlc 
'■esin coating material. The method mmg & water~;soiubk 
s^ulhetic r^sm coaling matmul Is suiia&k ior formmg a ihla 
mm hmnng a thickness of approximately lOp to 20^. On t-he 
other hand, with use of a w&ter-disperslbie synthetic ttmn 
"oaiirg -xiatenal. a fiini having a much grcati?r thicknai>s car. be 
:.'>-'ntr x^cTcforc th< method vsing a watc--dispcrsib1c 

Sv'r.thex,c -esxn coa.tu-'g material i« dwving attenfcon as a 
coatme- -ric^nod for ciccunc .nsulaiiosn, 

''5Vi,r^c- H fhc Cci.5;c of e'eriroeepcsit^rg s 
".:^s'-'--aiv^-''^sTb e h-^nf-ctc ; - 'd:' ' .atei ^' on an 

c-rickc- vv^ ei dned and ha dcned J out apf.h onTi>^iig 
Tr»u*- i ^npo^^^ to (.bftJr '"'>n* "ii ^ s 'v i^-;. . 

Sjrg s>a Occ Cun equei.th, tLo >f oat ^ r u . c<,t 

i-s". '>^.''i ole„tro..e posit v.c.v* aisp-^isitr* r- ^cnr e . 

rcM-i s..,<? uit^.tna. 0^. cic'^-u'ica- ^ con net." c - C"C.' 

f^rn—^S ^--v 3ge~ I. As i ''os^fit a r c '-^^^ ..tagc& 

f'eg&rdtr.g cicctrodctsnsjt co«**mf? v.crc l>>s*-, ^nc cr.v, (-^r.Tu^n ^-^ 
poLution aiid pco. economic ef^iClenc^ -^veie ca\5 ec. 

The film form's:g cha~"ctcnstic of 'i war© --d spernh e 
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syndietk: resir. coouirui niciierial is dosrinaced iry :h<r, 
dehydration rate wiih regard to atmospheric temperature. 
Specincally, in the case where the atmospheric temperature is 
low, tilt; liiin ibrraing characterisac is low. Fyrtiier, th$ levelifig 
of the film is poor. Therefore^ low atmospheric temperature :s 
not suitable for raaaxifacturing an instdated ckctric wire. In 
contrast, although high atrooKpheric temperature promotes 
cohesion and fesion bond of watcr-dispcrsiblc synthetic resin 
parfeicles, the dehydration rate of tJae film becom«fs vtry high 
when the temperature is o>^erIy high. This oan ca^use foam or a 
cmckcd. snrfaoc, and therefore, it is difficult to form a 
cosatiauotis film. As a. result, in order to: form a contintious film 
at high temperature wlthotit use of an organic solvent, the 
dehydration rate needs to be controlled. However, In the case of 
man ufac luring a loag electiic wire insulated by an 
electrodeposited water-dispersible synthetic resin, it was highly 
■i:;"n:-:;lr ;o set manufacturing conditions, and therefore it was 
jifficui\ lo put such ma.nufacttire into ind\:istrial practice. 

According to the present invention, above iundamential 
disadvantages iivsch as the use of an organic solvent can be 
cleared, and a mtrthod and an app^rau^s for reaiis:ing a high 
linear speed of coating and thereby manufaccuring an 
instilaror-coated electxic wire ha%dng a good characteristic can 
be pro^dded. 

As a res-alt of various researches, the inventors of the 
r>ree>ent irsx^enticrs have ?itjctxcdcd in di.:vc;opir\g a nc^.v iricthod 
nnd apx^i;u■atuv. described beiov/ for inaiiufacturing an e.l'.'clric 
wir^. insulaced by an electrodepossit, Sp'jcalcA;iy, a 
water- dispersible sj-nthetic rssin coating mr^terial Is 
decti-odeposiled on an electrically conductive rectal nu-iniber. 
Subseq^tently, the coating rnateriai is dr\- baked, (or exaniple, ;n 
a narro-i^' tube contained In a heating f-urnace, Cirmseqi^enrly, 
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moisture contained in the electrodeposited water-disperslbk 
syntheiic resir-s coatirig materia) is evaporiiLed, Since the n^,u''ro^'^ 
rabe ofi-hft neati^ig lumocfc is filled with the mo'is?ture vapor-. \-he 
evaporation rate is sclf-adjustcd. As a rcsuk, it: is possible rx; 
obiaiii without ^.ise oi' an organic SDiveal electric wire 
insulated by ars f.-lecirodeposited water-dispersible sjTithetic 
resin which wii^e has a preferable stirface. 

According to the present, iriveiuiun, ii is possible t.o adj-ast 
the evaporation rate of moisture incl-aded i.n an electrodeposlt 
precipitate l^yer by use of the diameter of the tube, the length 
thereof or the temperature of the heating furnace. Further, 
con<iitions can be set properly vifith respect to the line size of 
tiie electricaii;r cortductive metal member. It i§: tiierefore highly 
easy to ptoduce an apparatus for realiging the foregemg as an 
apparatus. The laateriai for the narrow tube Is not partiGtamiy 
liimted, mid glass, poreelain or metai is generally used. 

The following explains an embodiment of the present 
im'$nrion with reference to the attached drawings, 

Fig, X illustrates an apparatus used in the present 
embodimetii. According to Fig. 1, (1) shows a long, electflcaliy 
s^v.Ki-.u-!ivc=' "u-nibcr, (2) shows an annealing furnace, (3) 

$ho^vr& a precre&tnient tank, {A] shows an eiectrodeposit taaik, (S) 
siiows a heating furnace -.hroui.>h vshioli riarro^^^ tube of glass 
or tnetal is inserted, and (6) shows a final baking furnace. 

In an apparatus having the abcsve arrangement, a loag, 
electrically conductive metal member fl) for which insulation is 
to be provided is first irs$erted in the annealing furnace (2| to be 
5jinealed, rhat vhe processing charc.cicrlstic l;nprov^x1, 
Subsequetxtly, the electrically conductive metal member [11 is 
inserted in the pretreatrrienr. tank (3} so thai Lne surface of ihe 
electrically conductive rneial m-^nibcr {i! is subject to cleaning 
proceiss. Afterwards, in the electrodeposic tank ^4), a 
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waLer'dis.poryibl« synfchetic resin coating Tiiaieriii: is 
electrodeposited on the surface of die electrically conducthre 
metal member flK immediately after the forgoiiig step> the ioag 
eiecLxically conductave metal member (1) is inserted through the 
heating .furnace (5) contairdng a narrow rdbe so that a 
oontir^uous film having a lastrovis surface h formed. Next, the 
eiectncally conductive metal rriember (1) is inserted throu.gh rhe 
final baMng furnace (6) so that the above fihti is b^k&d and 
hardened. As s. result, an electric wire msul&ted by the 
electrodeposited vvater-di«porsible syntlietic resiii be 
obtained. 

The heating furnace (5) through which a narrow tube is 
inserted will be explained in more detail with reference to Pig. 2. 

In Fig. 2, |a) is a perspective view, and (b) Is a cro^s 
seotioaal vieu^ Further, (1) shoxvs the long, electrically 
conductive metal member electrodeposited with a 
water-diftpersible synthetic resin coating material, {5} shows the 
heating furnace through which a narrow tube is inserted, and 
(51) shov-'s a narrow tube made of glass, metal or the like. It is 
©referable ro insert the electrically conductive metal member (1) 
through the narrow tube (SI) one by oT.e, Alternatively, by 
adiusting the diaxiieter of the narrow tube (51), it is possible to 
Insert a plu--a]iry fif the elcctricaliy conduci-ivc rncv&l ■fr'.e!t>^bers 
il) at a lime and oblain a cositinuous film having a prelerabk: 
surface yxid no crack or foam. The diameter of the narrow ^rab*? 
(51^ varies depending on tiie line size of the electrically 
co«di^c:ive rricral n-ieitisber (ij whicii n.^ns ■hrough the nan-ow 
tubs iSi). and is norrnaUy around 8 imm<fl to 2Q{mxn^. 

The following explains the method of the present invenrion 
in further detail with use of comparative exasnpies for reference 
and embodiments, 

[Comparative Example 1] 



2mm immm\^-iimnm/mmum\b\ 
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A wa.tex--dispersibie synthetic resin coating material 
i"orme-i ^'rotr. 'ig'^'j of styrene, 45% of ethyl acr>'latc, 5?'> oi 
glycidyl ;-tic;thi^cr>"!<.-5lf.- .ond 3% of methGcrv'Hr c.ckt wrjs conrnirfed 
in an ek^ctrodeposit tank having a Icngih -.4 ?0 ;crn), A naked 
copper vvir?; having 0.5<I> was provided with a direoi-current 
Yolragc cs?" 2 (V] and passed through the wfiter-dispf^r^-ilblf 
sj'nthetlc j-esiii coating material at a Jinear speed of lu (xn, ruiTsi. 
Immediately after the foregoing step, the woier-disporsibie 
synthetic resin coating material was baked. The cicccric wire 
thus obtained had a surface having a significant cracii and the 
appearance of the electric wire was defective. 

[Compafa.tive Ejtamplc 2] 

While using the water-dispersible synti^etic resin coating 
material and the appamttis of Gomparative EjEspnple i, a naked 
copper wire wa$; provided with a direct-current voltage of 2 ^V) 
and passed through the water-dispersible syniihetic resin 
coating material at a linear speed of 10 (rr/min). Stabsequenxly, 
the copper wre was immersed in ^.M-dimethjuform-amide (DMF), 
an nirri forming auxiliary agent, for one second, and then baked. 
As a resuk, a preferable insialaied electric wire whose finished 
film had ^-^ fhicknoes oi .?.]>pro:dmateIy 25].i was obtained. 
However, t;irviioiuTionT.al pollution caused by the use of tlae 
orgatiic so.U'eni and loss caused by taking out were dgniOcant 

|Con-spa.rati%'e Example 3] 

While vising the water-dispersibic synthetic resin coatlag 
material and the apparattis of Comparative Bxa.nipie 1, a naked 
copper wire wii?.. provided ^vith & -'iiroc*--:.'.urrcnt vc-li;-i.gi.; ot C-: (Vj 
and passed dirough the watcr-dispersibk- syntheix resi;? 
coating material at a linear speed oi' 10 [m,. nJu). Subsequouiiy, 
the copper' wire was pa55se.d through a rube (the diameter ;""d 
thf lenj^th thereof being 40 (mm) and 2 (m) respectively) ^oined 
with a hyaling furnace who^^, ternperaLure is niaintalnea a; 300 
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"■^5 1 c ' li'-a ^ baited Af a reSv^lt, a dofccavc e ccmc ^vae 

! ExiiDodiment i i 

tnatena> arc f-*-- <sv\>^r..u„s o^C-^rsu ^" e a 
cooper Wire "va$ p^..Mot,ci w.rh ^ .Tir^-c ur^-t -^t " age o \ 
$.tA passed through wj-Lur dibper*ii3ic syutu<.uc 'eMii 

coating xmiterial at a linear speed of "0 {m/xnin) Snb^eoiwrn^y, 
uhe copper wire was passed tbmugh a naxrow tub'e (the 
diameter and tfee length thereof bemg S {mm) and 2 (m) 
Mspectiveiy) contained tn a hestmg furnstcc whose tempcratxire 
is mamtained at 300 and then finally baked. As a result, a 
preferaMe iasuiated elecmc wire whose finished fiim had a 
thiokness of approximately '2^ii was ohtained. 
[Einbodiment 2| 

While using the water-dispersible synthetic resm coatmg 
mcueria* ai'.d the apparaxus of Comparadve Sxasaple i two 
n.i..'„«d v^pper v\.ry$ vere provided with a direct- current voltage 
- 0 - <.-*cl Dasscd through the water-difipcrsible syrthctic 
cor.~ ,na;c^>a at a linear spf*ed 10 t::T 'inixi) 
^?vi^5?Cvv^; J-> tn- iesulta'\t t\^o v<- j^i-ti v v^«;£e 
siiruH^ai^v.-ush p .e^^e1 ^^.roa§h a nan )v .u'k tthe cisa.i-it.e ana 
'\"ie .er^^t-^ hc-.o* >K.ng I * {iari| . 'ms -ts-tje^aA-'y'' 

■^ontc red 3 h^-ito^ v rv^- x^^^^se itr-pt.ztu^- -"^ 

peir-ah- ~ ^ak.-cd H^c.r.c -^^ire^ x\»\"ise tin^lK 1 Tioi .j^c 
thic\..o&s 'I ap2.cvi.iatei;' 23r '«"«rt; oL a^nt-d 

"».v oJs,o"'r.!^ tAble !»huws the ch,3.raj>.t;nstic ot J o i>ii».vi.c 
^ ^eo -.^'^^fe" t Compararivc Examples i, 2 a-^d 3 and 
Siijbodiments 1 and 2. 
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e'crcircdctr-os:: nuik, soi shows ^ hearing "urr.acc. ^5:: shows a 
narrow rab^ asid (61 shows a final baking furnace. 

In th« Figures, iiie same refereiitiai nuzxiber r«f«r§ to the 
same section. 
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